OBENG ISAAC KWAME ESSIEN. 2017. Delaying Payments after the Financial Crisis: Evidence from EU Companies. Acta Universitatis Agriculturae et Silviculturae Mendelianae Brunensis, 65(2): 447-463.
INTRODUCTION
This paper investigates the economic impact of late payments caused by liquidity crisis in the European Union (EU). Trade credit, since the year 2005, plays increasing major financing role for EU firms. Especially, when it is difficult to access bank credit (Ferrando and Mulier, 2013) . The EU firms even use increasingly more trade credit after the global financial crisis in 2007 (Ferrando and Mulier, 2013) . For example, about 80 % of business to business transactions in the United Kingdom are done through trade credit (Wilson and Summers, 2002) . In addition, EU firms continue to record high delaying payments. For example, Deloof (2003) pointed out that payments are much late for Belgian firms compare to US firms. Delaying payments increase cost of trade credit extension (Summers and Wilson, 2000) and may lead to high firm trade credit default. Since accounts receivable is recorded as current asset on firm balance sheet, timely collections of receivable is necessary to improve firm cash flow. But, firm late payments have been given little attention by both academic and business researches. The novelty of this paper is the investigation of over half a million observation of EU firms' late payments under negative macroeconomic shocks. This will provoke the interest of researchers in delaying payments.
Considering the literature on trade credit management and working capital management, a large number of papers have made use of firm-level micro data to investigate the links between broad measures of trade credit extension and firm growth (Fisman and Love, 2003; Ferrando and Mulier, 2013) . The literature generally found a positive relationship (Paul et al., 2012) . But, whilst some of the studies concentrate on direct impact of firms working capital management in general on firm performance (Haq et al., 2011) , others concentrate on specific impact of accounts receivable and accounts payable on firm performance and growth and found strong relationships (Ferrando and Mulier, 2013) . But, few empirical studies analyze firm late payments, though it is an important element of credit management. Even where late payments are specifically considered it is treated as an explanatory variable where its impact on firms profitability is assessed (see Paul et al., 2012) .
The closest study, Zainudin (2008) that analyzed trade credit with special interest in late payments did focused on the Malaysian economy where firm heterogeneity is not much pronounced. Since, firms in the same country experiences virtually same financial developments and economic conditions. Also, the study of Zainudin (2008) analyzed late payments of trade credit provision with the average collection period instead of the former as dependent variable due to lack of data on firms' credit period. The situation is addressed by this study with access to data on the credit period. These therefore pull the motivation of the current study to fill such an important gap missing in the literature. Ultimately, this study contributes to the literature in three important ways.
First, the study makes use of cross country firm-level micro data set to analyze firm late payment within the European Union. But, prior studies on late payments either concentrate on analyzing firm profitability within specific country (Zainudin, 2008; Paul et al., 2012) , or analyze the relationship between trade credit and company growth when the interest is geared towards cross country analysis (Fisman and Love, 2003; Ferrando and Mulier, 2013) . The study is set apart by relying on a panel dataset of 54,277 EU firms for the period 2005 through 2014 inclusive.
Second, the study analyzes late payments by considering firm heterogeneity in terms of size, liquidity and profitability where different thresholds are used. Also, the study analyzes firm late payments across different sectors and EU member countries. Since different sectors experiences delay in payments differently. This is due to differences in product characteristics and in motive for credit provision to customers. In this case, the study's interest explanatory variables go beyond financial crisis situation, to include the levels of firm size, liquidity and profitability measures. Thus, late payment analysis is distinct from that of previous analysis presented by Ferrando and Mulier (2013) . The two estimated a dynamic growth model to analyze the relationship between trade credit and firm growth. The study is also distinct from that of Paul et al. (2012) , which estimated a firm profitability model to analyze the impact of late payments on profitability.
Third, the study makes immense contribution to the literature by not just investigating late payments of EU firms. The study also, undertakes the analysis by considering the impact of negative macroeconomic shocks. Since the panel data period under study includes the period of global recession that was not experienced by only EU member countries. This makes our analysis pertinent to different economic regions.
Therefore, in order to investigate delaying payments, we analyze how the pattern of late payments among EU companies changed between 2005 and 2014? We argue that high variability of selling firms' late payments is experienced during financial crisis compare to period of relative stable economic situations. Also, late payment is significantly evident across countries under different economic conditions. Additionally, we find differences in late payments experienced under different sectors and different thresholds in terms of company size, profitability and liquidity.
The remainder of the study is organized as follows: next is survey of previous theoretical and empirical literature that attempts to analyze trade credit provisions, followed by methodology used to answer the research question and data description, then the main results and robustness analysis, and finally the conclusions.
Literature Review
Credit is the ability to obtain economic value with an agreement of payment made at a later date (Zainudin, 2008) . Crucial to credit provision is the specification of the credit period communicated either verbally or written, the economic value of the exchange (Ferris, 1981) , and the trust associated with the credit transaction (Wu et al., 2014) . The credit period is the duration for payment provided by the selling firm that is communicated to customers. The trade credit provision is reported on the firms' balance sheet as accounts receivable that serve as current assets to the selling firm. That is, the selling firms' liquidity strength is influenced by its accounts receivable. Although firm acceptable liquidity levels differ from industry to industry, any commercial entity should maintain some level of liquid assets in order to meets its short term obligations. Manufacturing firms for instance, should manage its inventory to maintain acceptable levels of accounts receivable if they have to be competitive (Zainudin, 2008; Paul et al., 2012) .
Collection period is when customers actually make payments on credits. The collection period should be within the credit period if the firms' credit management's objectives are to be met, otherwise payments either gets late or defaulted. When payments get late, firms turnover reduces affecting liquidity strength of the firm and ability of the firm to obtain external finances in the form of bank loans, though in some economies such as China after the year 2007 accounts receivable could legally be used as collateral for commercial loans (Wu et al., 2014) . Late payment occurs when the collection period exceeds the credit period (Zainudin, 2008) . Therefore, to avoid late payments firms may want to collect accounts receivable sooner than later, and thus in recent times firms attempt to have well-structured teams to assist in achieving their collection objectives. Hence, an important objective of credit management is the collection of accounts receivable within the credit period given (Wu et al., 2014) .
Since late payments on credits extended to customers are to a large extent dependent on accounts payables by credit customers, the selling firms' turnover is positively dependent on payments by credit customers (Zainudin, 2008; Paul et al., 2012) . That is operational revenues of credit customers are an important determinant on the firms' ability to make payments on their credits. The credit customer will invariably make payments from its internally generated funds to service trade credit. This implies that credit collections among other things, will vary depending on the industry in question (Zainudin, 2008) , financial development within the economy (fisman and love, 2003) , and effects of negative macroeconomic shocks (Ferrando and Mulier, 2013) . Also, financial constrained credit customers rely relatively more on trade credit as a reliable source of finance during period of negative macroeconomic shocks (Ferrando and Mulier, 2013) .
The credit period is supposed to be accepted period for credit customers to make payments, but in some cases selling firms tend to allow delay in payments. The finance literature provides the main consideration on the optimal delay in payments considered in terms of net benefits gained from trade credit. Whilst, early researches such as Walia (1977) considers delay in payments allowed in terms of credit term changes, by comparing the net benefit gain by selling firms to the opportunity cost of funds used in the change in the credit terms, other researches such as Kim and Feist (1995) focused on delay in payments accepted on the new credit terms based on the net benefit gained through net present value of receipts.
Some strand of researches analyses the impact of trade credit on firm inventory by considering the selling firms delay payments identified by analyzing the customers economic order quantities, and analyzing their economic order quantities under permissible delayed payments (Teng et al., 2011) . Delayed payments are sometimes allowed to enable firms that have trade credit extended to them experience the quality of the product provided (Deloof et al., 1996; Ng et al., 1999) . Zhang et al. (2014) noted that when payments are delayed an optimal order quantity should be reached by the selling firm reducing trade credit extension to customers to avoid default risk. But, according to Ferrando and Mulier (2013) EU firms could insure their accounts receivable against risk of defaults that could be used as collateral for bank loans.
Although, some trade credit literature has concentrated on trade credit extension characterized by information asymmetries (Petersen and Rajan,1997; Goto et al., 2015) , much recent trade credit literature focuses on good credit management with the use of firm accounts receivable (Ferrando and Mulier, 2013) . According to Ferrando and Mulier (2013) , when analyzing non-financial firms in the Euro area, the use of trade credit is more during periods of financial crisis, especially when there is limited bank loans and accounts receivables tend to be an important focus of recent trade credit management. The two argue that both accounts payable and accounts receivable are important determinants of firm performance. In the analysis of firm growth with trade credit, Ferrando and Mulier (2013) extended the static growth model of Fisman and love (2003) with a dynamic growth model. The trade credit literature asserts that financial crisis affects late payments (Zainudin, 2008; Wilson, 2008) and elevates the interest of firms in the management of their late payments of accounts receivable (Paul et al., 2012) . So we analyze the effects of financial crisis on late payments of accounts receivable by hypothesizing that with regards to EU firms: H1. Late payments are positively hit by financial crisis.
Some strand of researches analyses trade credit extension by concentrating on large firms (see Deloof and Jerger, 1996; Pike and Cheng, 2001) and others focuses on small firms (Peel et al., 2000) . By focusing on large firms, Pike and Cheng (2001) found firm size to be negatively related to late payments; Deloof and Jerger (1996) found the average collection period to be much longer with large firms. Concentrating on small and mediums size firms (SMEs), some studies found late payments as problem of SMEs (Chittenden and Bragg, 1997; Zainudin, 2008) , but others believe late payments could be reduced with focus on small firms (see Peel et al. 2000) . Considering the supposed relationship between late payments and firm size, we hypothesize with regards to EU firms that:
H2. Late payments of SMEs compare to that of large firms are positively hit by financial crisis.
The literature on finance have analyzed the relationships between working capital management and firm profitability, and mostly found positive impact of accounts receivable on firm profitability, but negative impact of accounts payable on firm profitability. Since delay in accounts payable enables firms to increase liquidity and reduce costs (see Garcia-Teruel and Martinez-Solano, 2007) . Petersen and Rajan (1997) (Nilsen, 2002) , studies such as Kling et al. (2014) uses firm level data with an application of GMM estimation. In their study, Kling et al. (2014) analyses the relationships among cash holding, trade credit and short-term bank finance that affects firms' liquidity. According to Boissay and Gropp (2007) credit customers that have less liquidity turns to trade credit as important source of finance and mostly finance one quarter of financial needs from trade credit. In inventory management, Bougheas et al. (2009) The trade credit literature has identified several motives for extending credit to customers. Whilst studies such as Wilson and Summers (2002) believes that the selling firms' product market position strategy influences the tendency to extend credit to customers, others believe otherwise. Studies such as Petersen and Rajan (1997) believes trade credit is mainly provided due to product characteristics such as price elasticity of demand for the product that enables the selling firm to increase sales through price discrimination. This means that credit customers are carefully selected by selling firms. According to Giannetti et al. (2011) , trade credit is much used in sectors with products of specialized nature compare to sectors that deals in more standardized products that are easily substituted. Mateut et al. (2015) explains that trade credit increases when the transaction product is specialized because of the strength of relationship created between the selling firm and the credit customer. This happens because of the difficulty in finding alternative sellers of specialized products. This implies that trade credit transaction takes place a lot in some sectors compare to others. Therefore, to analyze variability of trade credit extension in relation to late payments under different sectors, we hypothesize with regards to EU firms that: H5. Late payments of different sectors are all positively hit by financial crisis, but with significant variability across sectors.
MATERIALS AND METHODS
To study firms delaying payments in the EU, we develop models to analyze the variability of firm late payments under different macroeconomic conditions. We define delaying payment as when the collection of receivables is beyond the supposed credit period given the credit customer, and specifically compute late payments to measure delaying payments. In line with the study of Zainudin (2008), we measure late payment by subtracting the credit period from the collection period.
In line with previous studies on trade credit extension (Petersen and Rajan, 1997; Wu et al., 2014) , we assume a measure of trade credit depends on certain specific characteristics such as: firm-level characteristics, industry specific characteristics and location characteristics, which we control for in our developed models. But, we pay particular attention to our main interest explanatory variables: year dummy variables that identify whether or not the firm's late payment of accounts receivable is within the period of financial crisis. In line with the study of Brown et al. (2012) , we estimate the firm delaying payment models by starting with the following basic model specify in Equation 1.
where LP is firm late payments D1 is year dummy variables for period before financial crisis (years: 2005, 2006 ) D2 is year dummy variables for period after financial crisis (years: 2009-2014); control variables: average collection period, credit period, return on assets, total assets, turnover, current ratio, gearing ratio. The subscript i identifies firms, subscript t, time and subscript j, the control variable; the prefix: ln is natural logarithm; vi captures all time-invariant error term, eit is idiosyncratic error component; β0, β1, β2 … βk are parameters to be estimated (financial crisis period is eliminated for dummy variable analysis).
The basic model estimation did not consider the analysis of late payments in terms of firm size. But, in line with the studies of Wu et al. (2014) and Ferrando and Mulier (2013) , we believe firm size may influence trade credit extension to customers. As small and medium size enterprises (SMEs) are expected to be in relatively low liquidity position to extend credit to customers, they are expected to have slow pace in collection of accounts receivable, due to the following reasons: first, influential credit customers are aware of the size of their creditors and may delay in their payments in order to improve their liquidity for operations. Second, SMEs comparably are financially constraints and may rely a lot on both accounts receivable and accounts payable as substantial part of business finance.
So, we estimate Equation 2 by modifying Equation 1, to include a dummy variable for firm size. The dummy variable is 1 for SMEs and 0 otherwise. In line with previous studies, we measure size with firm turnover. We use the European Commission (EC) classification of firm size that uses firm annual turnover, annual balance sheet total or staff headcount measure (EC: user guide to SME definition, 2015). The main objective here is to analyze firm delaying payments in relations to firm size under different macroeconomic conditions. Therefore, we estimate the augmented model specify in Equation 2. where Dsme1 is dummy variables denoting small and medium size firms for period before financial crisis and Dsme2 is dummy variables denoting small and medium size firms for period after financial crisis (eliminated is the financial crisis period and the large firms for dummy variable analysis).
The interest explanatory variables are also considered in the model specified in Equation 3, whereby firm late payments are analyzed in terms of profitability of the firm. We measure firm profitability with returns on assets (ROA) and consider the level of profitability of the firm using the mean threshold of ROA. Firm profitability level is of the value 1 for low profitability firms and 0 otherwise. Hence, we determine the impact of financial crisis on delaying payments when the profitability of the firm is low (below the mean). The main objective of estimating Equation 3 is to determine the impact of financial crisis on firms delaying payments by comparing low profitability firms to high profitability firms. Therefore, we estimate Equation 3 below. 
where Dlopro1 is dummy variables denoting low profitability firms for period before financial crisis and Dlopro2 is dummy variables denoting low profitability firms for period after financial crisis (eliminated is the financial crisis period and the high profitability firms for dummy variable analysis).
We also want to investigate delaying payments of EU firms with regards to different liquidity levels. So, we measure firm liquidity with current ratio and use mean current ratio as the threshold for firm liquidity level. Therefore, we create a dummy variable with the value of 1 for low liquidity firms (below the mean) and 0 otherwise. The main objective here is to determine the impact of financial crisis on firm delaying payments by comparing low liquidity firms to high liquidity firms. Therefore, we estimate Equation 4 below. 
where Dloliq1 is dummy variables denoting low liquidity firms for period before financial crisis and Dloliq2 is dummy variables denoting low liquidity firms for period after financial crisis (eliminated is the financial crisis period and the high liquidity firms for dummy variable analysis).
Researchers such as Zainudin (2008) and Mateut et al. (2015) found that industry characteristics have effect on trade credit extension. Just like the prior studies, we analyze trade credit extension separately for each sector and compare the results. We differentiate the EU firms according to their NACE Rev. 2 classification to identify variability in delaying payments with regards to sector differences. Different sectors have different credit terms. So, firm delaying payments may differ with regards to the sector it belongs. Some Sectors may have longer credit period than others that obviously affect payments by credit customers. Since, delaying payment is measured with late payment, the sector differences will not be bias base on changes in the credit terms due to firm, industry and sector heterogeneity, as well as yearly differences. We expect late payments of different sectors to be positively hit by the financial crisis, but with significant variability across sectors (H5). Therefore, we analyze firm delaying payments by estimating the basic model specified in Equation 1 separately for each considered sector.
Estimation method
To decide on the best estimation method for our panel data models, we compare results of pooled OLS, OLS fixed effects and GLS random effects estimations. We initially stick to the fixed effects assumption of arbitrary correlation between the unobserved fixed effects and the explanatory variables for any given period of time. So, we assume (assumption we relax later) that omitted variables that are constant over time such as sector of the firm, and the geographical location of the firm does not vary with time, hence does not affect delaying payments of accounts receivable. We later relaxed the assumption of considering only time varying explanatory variables and assume that at any given time period the explanatory variables are independent of the error term. Thus, we estimate our models with both the GLS random effects estimations and pooled OLS regressions.
To enable us decide on the most appropriate model, we conducted the Breusch and Pagan Lagrange multiplier (LM) test for random effects in panel data to test the significance of the equations, and to decide between random effects regression and the use of pooled OLS multiple regression. The Breusch-Pagan LM test is based on the null hypothesis that the variance of the error term is equal to zero. Thus Var(u) = 0. The test statistic has a Chi-square distribution with one degree of freedom (Chi2 (1) Therefore, we use the OLS fixed effects, dummy variables regressions that is most appropriate for the models (we use areg in STATA, where we absorb firm intercepts because of large firms in the dataset), since the main interest explanatory variables of the developed models are dummy variables. Due to the comprehensive nature of data reported by AMADEUS, we choose 0.05 level of significance for statistical analysis of the estimated coefficients (though, we presented results with significance level of 0.1, as well) and 0.01 level of significance for analysis of the test statistic.
Data Descriptions
We build a regression sample of firms of selected EU member countries with coverage in AMADEUS, a commercial European firm-level database compiled by Bureau van Dijk Electronic Publishing. The data on non-financial firms is mainly retrieved from the balance sheets, profit and loss accounts, and other financials. The data comprises of a total of 54,277 EU firms over the period 2005 to 2014 inclusive. Data on all observations within the 10 years under study was used, making it a balanced panel data with 542,770 observations. The data was retrieved on all variables considered in the regression models. Distributions of all continuous variables were skewed so we normalize them by taking their natural logarithms (see Appendix 1 for distribution of selected EU member countries and description of each variable). We arrive at the sample of EU firms by cleaning the data and trimming the 1 % tail of all variables to get rid of outliers.
The data on the dependent variable, late payments was generated as excess of the average collection period on the credit period (Zainudin, 2008 
RESULTS

Effects of financial crisis on late payments
The OLS results are presented in Tab. I (Model 1). The R-squared value of 0.885 shows the explanatory variables together explain about 89 % of the variation in firm delaying payments of the sample of 54,277 EU firms. The coefficients of all main interest explanatory variables are significance, which means they affect firm delaying payments.
After controlling for firm levels of return on assets, total assets, turnover, current ratio, gearing ratio, credit period and collection period, the coefficients of the year dummy variables indicating period before financial crisis shows the expected negative sign and significance. This means that late payments were much lower during period before the financial crisis compare to the crisis period. The numerical coefficient of −0.007 for y05 and y06 variables, shows that late payments are estimated as 0.7 % lower before the financial crisis than that of the crisis period. Also, coefficient of the dummy variables after the financial crisis of y08, y09, y10, y11, y12, y13 , and y14 show the expected positive sign and significance. This means that late payments during the years after the financial crisis is still higher compare to the crisis period. When you compare each of the years: 2008, 2009, 2010, 2011, 2012, 2013, and 2014 to the peak of crisis year in 2007, the results show late payments are much higher after the crisis. For example, the numerical value of the coefficient of 0.025, 0.034, 0.037, and 0.045 for y11, y12, y13, and y14 respectively, show late payments were on the average 2.5 %, 3.4 %, 3.7 % and 4.5 % higher in the years 2011, 2012, 2013, and 2014 than the crisis year, 2007. The numerical value of the coefficients also shows much higher values from the year 2009 to 2014 where the financial crisis is gradually diminishing, reflecting the heavy impact of the crisis. Thus, the results are in support of H1 and in line with the study of Wilson (2008) that negative macroeconomic shocks impact late payments, positively.
The coefficient of the profitability measure, return on assets shows the expected positive sign for all the estimated models, when other variables are held constant (see Tab. I). This implies that as the return on assets of EU firms increase, late payments of accounts receivable from credit customers, increase. This positive effect of firms' profitability on late payments might seem a bit difficult to understand, since as the profitability of the firm increase one might expect reduction in late payments. The possible reasons in the case of our empirical results, could mean as the profitability of the firm increases, the credit provision firms relax on their collections of accounts receivable. This often exceeds the credit period provide. It could also mean that credit customers in the bid to increase their return on assets may end up delaying accounts payable.
Thus, on the average, an annual increase in return on assets (ceteris paribus) leads to annual increase in the late payments of EU firms and vice versa. The numerical coefficient value of 0.009 of return on assets variable for models 1 and 2 is significance at the 0.01 level. It shows that annual 1 % increase in return on assets (ceteris paribus) leads to an increase in the rate of late payments of 0.01 % and vice versa. The constant elasticity value remains the same over the years considered.
The coefficient of the total asset variable shows the expected negative sign and significance at the 0.01 level, which means that a percentage increase in total assets of EU firms, with other things being held constant, leads to percentage decrease in late payments. The negative relationship implies that as the total assets of the firm increases late payments decreases. For example, the numerical coefficient value of −0.080 for models 1 and 2, shows that as total assets of the firm increase by 1 % that leads to decrease in late payments to the firm of 0.08 %. The possible explanation is that EU firms on the average make early payments on their accounts payable when they increase their total assets, thus facilitating collections.
Firm turnover could have either negative or positive impact on late payments depending on whether the firm uses accrual basis of accounting or cash basis of accounting. Thus, the relationship between late payments and firms' operational revenue may be negative, because increase in firms' operational revenue means the firms is able to turn its credit into sales at an expected speed. Also, the relationship between late payments and firm turnover could be positive when the firm reports accounts receivable as part of total revenue, which better measures the profitability of the firm. However, the results as presented in Tab. I show a positive coefficient for the firm turnover variable. This finding shows that for our study EU firms, accounts payable is delayed to increase operational revenues. The coefficient value, 0.059 of models 1 and 2 is significance at the 0.01 level and is an elasticity value, which explains a 1 % increase in turnover is associated with a 0.06 % increase in late payments.
The measure of liquidity of EU firms used, current ratio, shows the expected positive coefficient sign for all the estimated models. This means positive effects of the current ratio variable on late payments of accounts receivable. For example, the numerical value of the coefficient of model 1 and 2 is 0,057 and significance at the 0.01 level. Thus, as the current ratio of the firm increases, it leads to increase in late payments. This result supports Chittenden and Bragg (1997) that late payments push selling firms to require more liquidity. This is evident with the observed positive coefficient of the current ratio variable.
The firm's credit period was controlled for in the estimated models. As other explanatory variables are held constant, the results show the coefficient of the credit period variable is negative and significance at the 0.01 level for all estimated models. This means that as EU firms increase the number of days for the credit period to customers, their payments get better, thus late payments reduces. In practice, firms tend to assist in this way by providing flexible credit terms to customer in order to gain their trust. The elasticity value of −0.6, means a 1 % increase in the average number of days given as credit period leads to 0.6 % decrease in late payments by credit customers.
The average collection period was controlled for in order to analyze impact of the financial crisis on late payments of accounts receivable. It was important to control for the collection period, since the variable is sometimes used in place of late payments to assess delay in collection, when data on the latter is not available. But, as Zainudin (2008) pointed out, late payment is better variable in terms of assessing firms delay in collections of accounts receivable. Apparently, the strength of relationship between collection period and late payments is as important as the observed sign. The coefficient of the collection period variable appeared with the expected positive sign and significance at the 0.01 level, implying that as the average collections period increases, late payment increases vice versa. The result is in support of Paul (2007) that poor credit management causes payments to be late. This means that as EU firms aim at improving their credit management by improving on their collection of accounts receivable in time, late payments will obviously be minimal. The numerical value of the coefficient is 1.686 for models 1 and 2. This shows that a 1 % increase in the collection period increases late payments as high as 1.7 %. The results provide empirical evidence to, probably, prove the recent increase in interest by EU firms on trade credit management and early collection of accounts receivable, in order to reduce late payments and defaults on credit.
Effects of firm size on late payments
In order to analyze the variability of late payment across different thresholds of firm sizes under different macroeconomic conditions, we estimated the augmented model as specified in Equation 2. The results presented in Tab. I (Model 2), shows a high R-squared value of 0.885 indicating the explanatory variables together explain about 89 % of the variation in firm delaying payments. Each of the coefficients of explanatory variables appeared significance, which shows them independently, affects variability of the dependent variable, late payments.
As all levels of other explanatory variables held constant (as in the estimation of the basic model), results of the regressions presented in Tab. I (Model 2), show proportionate variability of late payments of SMEs in relations to large firms during financial crisis. The numerical values of coefficients of the small and medium size firms are negative before the financial crisis and positive after the crisis.
The coefficients of SMEs are −0.007 for both y05 and y06 variables and significance. The dummy variable regressions mean that late payments of small and medium size firms before the financial crisis are estimated to be proportionally low, compare to the financial crisis period and large firms. Late payments of SMEs are 0.7 % lower before the crisis compare to the crisis period and large firms.
In addition, coefficients of the dummy variables denoting years after the financial crisis for SMEs appear with the expected positive sign as presented in Tab. I (Model 2). This implies that late payments of SMEs are on the average much delayed after the financial crisis than the crisis period. For example, the numerical coefficient values of 0.019, 0.031, and 0.026 of y08, y09, and y10 respectively, show that late payments of SMEs are estimated to be 1.9 %, 3.1 % and 2.6 % higher in the years 2008, 2009 and 2010 respectively, compare The results imply that, EU SMEs find much difficulty in the collection of accounts receivable during and after the crisis. The possible reason could either be because credit customers of SMEs have much bargaining power and much control over their accounts payable, and hence control credit transactions, or could be that SMEs in their tendency to maintain customers and grow, may dance to the tune of customers as much as possible. The results confirm the hypothesis (H2) that late payments of SMEs compare to that of large firms are positively hit by financial crisis. Also, the estimated coefficients of the control variables show similar results as presented in Tab. I (Model 1).
Effects of firm profitability on late payments
To analyze the effect of firm profitability on late payments under different macroeconomic conditions, the model specified in Equation 3 was estimated. The results as presented in Tab. I (Model 3) shows an R-squared value of 0.885, implying that the explanatory variables together explain about 89 % of the variation in delaying payments. Key explanatory variables were significance at the 0.01 or 0.05 levels, meaning all those explanatory variables independently affect delaying payments.
The coefficient of the interest variables, low profitability firms during years before the financial crisis and years after, show the expected negative sign before and positive sign after. This means that low profitability firms, measured with below average ROA, before the financial crisis experience low late payments compare to the crisis period and high profitability firms. Apparently, the financial crisis hits low profitability firms much heavier than the high profitability once. So it is expected they will be much aggressive on their collections in order to increase their turnover and reinvest their accumulated capital (Zainudin, 2008) . The coefficient of low profitability firms before the crisis appears with a numerical value of −0.033 and −0.026 for the variables y05 and y06 respectively. Meaning low profitability firms have 3.3 % and 2.6 % reduced late payments for the years 2005 and 2006 before the crisis in relation with the financial crisis year, 2007 and high profitability firms. Also, the coefficients of 0.011, 0.012, and 0.023 of y12, y13, and y14 respectively, show late payments are on the average 1.1 %, 1.2 % and 2.3 % delayed for low profitability firms after the financial crisis compare to the crisis period and high profitability firms. Therefore, the hypothesis (H3) that late payments of low profitability firms compare to that of high profitability firms are positively hit by the financial crisis is confirmed. The control variables show their expected signs similar to the estimates of the basic model, hence the same explanation holds for analysis of this regression.
Effects of firm liquidity on late payments
We are also interested in delaying payments of firms with different liquidity threshold. So we estimated the model specified in Equation 4 and found a high R-squared value of 0.885, which means that the explanatory variables together explain about 89 % variation in delaying payments. Key coefficients of the explanatory variables were significance at the 0.01 or 0.05 levels, meaning they all individually affect delaying payments.
The results as presented in Tab. I (Model 4) for the interest variables, low liquidity measured by below average current ratio, shows the expected signs, negative for years before the financial crisis and positive after. The numerical coefficient is −0.029 for both y05 and y06 before the financial crisis, and 0.014, 0.009, 0.009, 0.016, 0.021, and 0.028 for y09, y10, y11, y12, y13, and y14 respectively after the crisis, and all significance at the 0.01 or 0.05 levels. This means that, when controlling for same selected firm characteristics as the estimation of the previous models, firms with low liquidity have their late payments 2.9 % lower before the financial crisis than the crisis period, and firms with high liquidity levels. Also, for instance, low liquidity firms are estimated as having 2.1 % and 2.8 % increases in late payments for the years 2013 and 2014 respectively, after the financial crisis, compare to the crisis period and high liquidity level firms.
Thus, firms need to be in adequate liquidity position to manage their business operations well, especially in financial crisis situation whereby it is much difficult to obtain external finances from the capital markets and loans from commercial banks. It is also true that firms with liquidity constraints may be much serious about collection of accounts receivable, especially during financial crisis period in order to remain in operation. Therefore, hypothesis (H4) that late payments of low liquidity firms compare to that of high liquidity firms are positively hit by the financial crisis is confirmed.
Effects of firm sector differences on late payments
Previous studies such as Zainudin (2008) and Mateut et al. (2015) believe in variability of measures of trade credit extension across different industries. So, we estimated the basic model specified in Equation 1, separately for each EC NACE sector classification to analyze the variability of delaying payments across different sectors. The results presented in Tab. II, shows at least a high R-squared of 0.868. This means that the explanatory variables together explain about 87 % of the variation in the dependent variable, late payments.
When we control for other explanatory variables, the coefficients of the interest variables: years before financial crisis and years after financial crisis show the expected negative and positive signs respectively, and significance at the 0.01 or 0.05 levels. This means that across those sectors with significance coefficients, late payments were better before the financial crisis, but much delayed afterwards in relation with the crisis period. The numerical value of the coefficient for the sector Apparently, construction projects require huge investments; hence late payments are expected and even permissible, some times. The construction sector deals in products whereby minimal levels of inventory should be kept due to their bulkiness. So they are pushed to extend a lot of trade credit, which makes them maintain big accounts receivable. Not all the sample 10 NACE classification sectors have enough observation for the OLS regressions. So, the results are reported on only those sectors with significance coefficients levels of the interest variables. The results confirm hypothesis (H5), that late payments of different sectors are all positively hit by financial crisis, but with significant variability across sectors.
Robustness Analysis
The analysis was centered on all sampled EU firms. So we attempt to estimate the model specify in Equation 1, separately for each of the sample EU member countries. But, only report the results of the countries with significance coefficient of the interest variables. This is to confirm the previous results, when sample countries are analyzed separately. The results are presented in Tab. III and show at least a high R-squared of 0.861. This means that the explanatory variables together explain about 86 % of the variation in the dependent variable, late payments. Most of the coefficients of the explanatory variables are significance at the 0.01 or 0.05 levels.
The results show significance negative coefficients value of the y05, before financial crisis dummy variable for the Czech Republic that is −0.047, and Spain, −0.019 for y06 (see Tab. III). This means for the two EU countries late payments were better before the crisis, compare to the crisis period. With, higher proportions to the Czech Republic of less than 4.7 % compare to Spain, 1.9 %. Also, the results show significance positive coefficient values of the years after financial crisis dummy variables for Belgium, Czech Republic, Spain and France, but not the UK that show negative coefficients. The numerical value of the coefficient however, varies from country to country. For example, considering the coefficients of the variables for years, 2011 and 2012, Belgium is 0.026 and 0.040; Czech Republic is 0.034 and 0.029; France is 0.045 and 0.055; Spain is 0.097 and 0.102; UK, −0.020 and −0.015, respectively. This implies that late payments are much delayed in Spain after the financial crisis than any of the EU member countries considered. The results also show that for UK, the analysis did not support our claim, due to estimated reduction in the proportion of late payments after the financial crisis. Although, the coefficient values are small for the significance years, it shows good improvements in credit management by UK firms after the financial crisis. Nonetheless, the analysis for Belgium, Czech Republic, France and Spain supported our claim of positive impact of the financial crisis on late payments. Thus, there is increases in late payments after the financial crisis, compare to the financial crisis period, with only Belgium that shows the y06 variable with a positive sign, 0.025, but all subsequent years show much high values of the coefficient of the year dummy variables (see Tab. III).
DISCUSSION
Firm delaying payment variability is found to be quite intense during and after negative macroeconomic shocks. This supports the argument of Ferrando and Mulier (2013) that the financial crisis period is characterized by economic and financial downturn, which makes it much difficult for firms in general to access the capital market and virtually impossible for financing constrained firms to obtained external financing for investment projects. Even when possible, external funds get very expensive that it serves as a barrier to be conveniently accessed. Apparently, firms in order to be in operation, seeks other sources of financing such as trade credit that is relatively cheaper (Petersen and Rajan, 1997; Fisman and Love, 2003; Wu et al., 2014) . This evidence also, supports our findings that Late Payments gets much delayed for SMEs compare to the larger firms.
Also, the results are in line with the findings of Zainudin (2008) , when the collection period is used as proxy of late payments and Malaysian firms were studied. Our findings are similar to that of Zainudin (2008) that sector differences affect late payments differently. Even when different subsectors are studied under the manufacturing sector. Our results seem to be distinct in the literature because of data availability for measuring late payments and consideration of the financial crisis period.
The explanation for our findings in a more general sense may be in line with the argument of Mateut et al. (2015) that during the period of negative macroeconomic shocks firm payments of accounts receivable are much delayed. Also, during period of financial crisis and after EU firms extending trade credit experience late in their payments of accounts receivable. This is because of delay in credit customers' accounts payable, which is mainly caused by overall economic and financial hardship.
Although our panel data analysis of 54,277 EU firms allowed us to some extent identifies the impact of financial crisis on delaying payments, much could not be said about the variability of firms delaying payments caused by past late payments under negative macroeconomic shocks, which require the use of a dynamic model. Also, an important aspect of delaying payments this study did not investigate, due to its objectives, is the direct consideration of the quality of the environments of which different EU firms operate. In addition, we estimated the models for different thresholds for profitability and found that low profitability EU firms have late payments much delayed, compare to high profitability firms due to the impact of the financial crisis. When firm liquidity was considered different thresholds were used. The results show that EU firms with low liquidity levels though have early collections of accounts receivable before the crisis, they have significant delays in collections of accounts receivable after the crisis in relation to the financial crisis period. We also considered the impact of financial crisis on delaying payments across different sectors and found variability of firm late payments across different sectors. All of the sectors considered show lower late payments before the crisis, but late payments much delayed after the crisis compare to the financial crisis period. Robustness analysis was undertaken to check the impact of financial crisis on delaying payments by comparing firms in individual EU member countries. The results show that, though delaying payments are variable across selected EU countries, late payment of accounts receivable were much delayed after the crisis, with an improvement in the UK only, which show a decline in late payments. Late payments before the financial crisis across selected EU countries were better than the crisis period. Therefore, the results confirmed our hypotheses H1 to H5.
III: OLS Regression for selected EU member countries
Appendix 1
Distribution of selected EU Member Countries
The data for the study is retrieved on 10 selected EU member countries with the distribution presented in Tab. IV, below. France has the highest number of observed firms of 18,289; followed by Spain, 14,655 firms; then United Kingdom, 9,917 firms; with Austria the lowest number of observed firms of 183. The disparity of distribution of the sample firms for EU member country was not a concern, due to the objective of the study of analyzing the variability in late payments caused by the financial crisis. Since there is no particular interest in the differences in number of firms for individual countries, once the observations are large enough for the OLS regressions.
IV: Distribution of sample firms
EU Country
Number of observed firms Austria 183
Belgium
5,190
Czech Republic 3,002
Finland
1,145
France 18,289
Germany
1,286
Ireland 336
Netherlands 274
Spain
14,655
United Kingdom 9,917
Total firms 54,277
Number of years 10
Number 2008). We control for firm size in all the estimated models by including both the total assets and turnover. We therefore use natural logarithm of firm annual turnover to measure firm size. When analyzing the effects of the proportion of firm size, we introduce firm size as a dummy variable in the model specify in Equation 2.
Profitability
The literature on trade credit and credit management identifies measures of firm profitability when analyzing firm performance and growth (Zainudin, 2008; Petersen and Rajan, 1997; Paul et al., 2012) . The literature mostly uses either the return on assets or return on equity or both as measure of firm profitability. In some cases, profitability measure of return on equity is decomposed to its constituent parts (for DuPont analysis), the profit margin and asset turnover to determine the profitability share of each component (Reynaud and Thomas, 2013; Chang et al., 2014) . The trade credit literature either determine the impact of ROA on measures of trade credit extension (Zainudin, 2008) or determine the impact of measure of trade credit extension on the response variable, profitability (Paul et al., 2012) . This study follows previous literature and control for profitability measure, ROA in the firm delaying payment regression models. We use natural logarithm of ROA in all the models and, also analyze impact of the proportion of profitability in the model specify in Equation 3, as a dummy variable.
Liquidity
We control for liquidity of the firm and measure the variable with current ratio, which we include in all the models. Current ratio is defined as current assets/current liabilities, an accounting ratio, which we measure in natural logarithm. In addition to controlling for liquidity in all the models, we assess the impact of the proportion of liquidity in the model specified in Equation 4 as a dummy variable.
Sector
The sector of the EU firm is included as an important explanatory variable in the regression, by estimating the basic model specify in Equation 1 separately for each sector. We use the NACE classification of sectors of EU firms. The NACE classification is presented in Tab. III.
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